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Introduction: Psoriasis is an immune-mediated chronic inflammatory skin disease. As our understanding of the pathogenesis of 
psoriasis has improved, biologic agents have become increasingly important in the treatment of psoriasis. However, the use of biologic 
agents is associated with cutaneous side effects. A new type of side effect called paradoxical reactions is an emerging threat arising 
from the increasing use of biologic agents.
Case: Here, we present a case of paradoxical skin reactions – pyoderma gangrenosum (PG) and eczema – induced by biologic therapy. 
The case was successfully and eventually treated with baricitinib.
Discussion: PG is a rare inflammatory disease characterised by painful and necrotic ulcerations containing neutrophils. It has been 
associated with autoimmune diseases such as inflammatory bowel disease (IBD). TNF (tumor necrosis factor) -α inhibitors can 
effectively treat refractory PG, while IL (interleukin) −17A inhibitors may worsen IBD symptoms. The cause of PG in this case was 
believed to be secukinumab, not adalimumab. The patient was diagnosed with eczematous dermatitis due to TNF-α inhibitors, and 
baricitinib was added to treat eczematous dermatitis.
Conclusion: Paradoxical reactions are unpredictable events that may occur during treatment with biologics at anytime. They need 
further research in order to formulate personalised treatment.
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Introduction
Psoriasis is an immune-mediated chronic inflammatory skin disease, requiring long-term treatment.1 Currently, there are several 
treatments for psoriasis including topical therapy, phototherapy, oral systemic therapies and biologics.1 With the deepening of the 
understanding of the pathogenesis of psoriasis, biological agents occupy an increasingly important position in the treatment of 
psoriasis. However, the cutaneous side effects appear with the use of biological agents. A new type of side effect, known as 
paradoxical reactions, is an emerging threat arising from the increasing use of biological agents. These include paradoxical 
psoriasis, eczema, IBD, but also alopecia areata (AA), lichen planus (LP), hidradenitis suppurativa (HS), PG and bullous 
pemphigoid (BP).2 Here, we present a case of paradoxical skin reactions: PG and eczema, which are induced by biologic therapy.

Case Report
The PG Part of the Case
Previous History
A 38-year-old Chinese woman had a history of psoriasis for more than one year, accompanied by pain in the sacroiliac 
joints. In July 2020, she was treated with adalimumab, known under the trade name Anjianning, which is one of TNF-α 
inhibitors. However, there was no apparent improvement in the rash and joint symptoms after 6 weeks. The patient’s 
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biologic drugs were changed to secukinumab, one of IL-17A inhibitors, from the end of August. The rash essentially 
resolved after the fifth injection, but the sacroiliac joint symptoms still persisted.

Dermatological Examination
One month later, the patient developed a painful mung bean-sized red papule with purulent discharge on the mons pubis 
without any obvious trigger. Subsequently, similar eruptions appeared in succession on the left thigh, right buttock, right 
breast, and eyebrows (Figure 1A–E), with ulcer surfaces containing red granulation tissue and yellow necrotic debris 
with raised oedematous borders.

Laboratory, Ancillary and Histopathological Examination of Skin Lesions
All bacterial, mycobacterial and fungal cultures were negative and colonoscopy showed no obvious abnormalities. 
Pathology showed that acanthosis, sponge oedema and neutrophil infiltration into the epidermis. A large number of 
neutrophils formed a necrotic abscess in the dermal layer, surrounded by granulomatous inflammatory areas, and 
inflammatory cells such as lymphocytes, plasma cells, and eosinophils could infiltrated. It also shows necrosis of the 

Figure 1 Clinical manifestations in a 38-year-old female with PG before treatment. Scattered ulcers were seen on the patient’s pubic area, left thigh, right buttock, right 
breast, and eyebrow, with red granulation tissue and yellow necrotic debris on the surface of the ulcers and edema at the elevated border. (A–E) Histopathology of a PG 
lesion from the right thorax (stained with haematoxylin and eosin; magnifications: (F) ×40, ((G and H) ×200). The epidermis is hypertrophic, spongy and oedematous, with 
neutrophil migration into the epidermis (F). The dermis is locally infiltrated with neutrophils forming areas of cerebral swelling and necrosis, with surrounding areas of 
granulomatous inflammation and infiltration of inflammatory cells such as lymphocytes, plasma cells and eosinophils (G), with necrosis of the vessel wall and spillage of large 
red blood cells (H).
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vessel wall and overflow of large red blood cells (Figure 1F–H). PG should be considered combined with the patient’s 
clinical manifestations and examination after mycobacterial and fungal infections have been ruled out.

Treatment and Care
On the 15th day of admission, we had chosen another adalimumab, known by the trade name Humira, to treat the patient 
because that adalimumab had successfully treated PG.3,4 The patient was discharged at the end of December with gradual 
improvement in the skin lesions and joint symptoms.

The Eczema Part of the Case
The patient’s PG improved but pruritus and dark red macules appeared three months later (Figure 2A–C). We diagnose patients 
with eczema according to the lesions together with increasing of eosinophils and immunoglobulin E (lgE). Then, we changed the 
frequency of adalimumab in accordance with several cases of TNF-α inhibitors causing PG, including adalimumab, infliximab 
and etanercept.5–9 However, eczema was not well controlled and adalimumab was stopped on May 4. We selected baricitinib, one 
of janus kinase (JAK) inhibitors, to treat PG, eczema and psoriasis arthritis (PsA) based on European guideline on atopic eczema 
and Food and Drug Administration (FDA)-approved patient medication guide.10,11 PG, PsA and eczema improved, eosinophils 
and lgE decreased after one week of oral baricitinib treatment (Figure 2D).

Discussion
PG is a rare neutrophilic dermatosis that presents with rapidly evolving, painful skin ulcers characterized by indurated 
margins and peripheral erythema.12 PG has been associated with autoimmune diseases, for example IBD and rheumatic 
arthritis.13 The levels of cytokines, including IL-17, TNF-α and IL-23, are high in PG skin lesions.14 Therefore, biologic 
drugs have been used to treat PG.15 These biologic agents are also used to treat psoriasis, but they could cause 
paradoxical reactions sometime, such as recrudescence and aggravation of the psoriasis. Our patient had two different 
types of paradoxical reactions. The first was the development of PG while on secukinumab and the second was the 
development of eczema while on adalimumab.

In our case, the patient had previously used TNF-α inhibitors and IL-17A inhibitors. The existing articles have 
clarified that TNF-α inhibitors can effectively treat refractory PG presently.16–18 Previous studies have found that the 
Th17-IL17 axis is upregulated in both psoriasis and IBD, and the axis plays an important role in the development of the 
disease.19 Therefore, people take it for granted that inhibiting IL-17 would be effective in IBD as the same as psoriasis.19 

However, anti-IL-17A drugs have no significant effect in the treatment of IBD, and can even strengthen the activity of 
IBD.20,21 The reason may be that blocking IL-17 may increase intestinal inflammation, weaken the intestinal barrier and 

Figure 2 Clinical manifestations in a 38-year-old female with PG and eczema. Scattered ulcers with a small amount of pus on the surface were seen on the right chest and 
vulva. The ulcers were surrounded by erythema and hyperpigmentation. There were scattered erythema, claw marks, and crusts on the trunk. (A–C) and after 4 months of 
treatment with baricitinib. Pinkish scarring was seen on the right breast and vulva. There was scattered pigmentation on the trunk. (D).
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increase the risk of microbial infections.21 PG is closely related to IBD and is considered to be one of the skin 
manifestations of IBD.14 Skin manifestations include erythema nodosum, PG and Sweet syndrome. These skin symptoms 
are common in patients with IBD and it could be the first signs of IBD sometimes.22 At the same time, several cases have 
reported IL-17 inhibitors caused PG.23,24 The half-life of adalimumab is less than 20 days according to the instructions 
for use, and the last injection of adalimumab was more than a month after the appearance of PG lesions. In summary, we 
believe that the cause of PG is secukinumab.

We considered our case to be eczematous dermatitis due to adalimumab, one of the TNF-α inhibitors, a rare side 
effect that had already been reported in the cases and reviews.25–27 Cutaneous side effects caused by anti-TNF-α 
inhibitors have been reported in recent years including injection site reactions, multiple erythema, vasculitis, infection, 
cancerous and precancerous lesions, eczema-like purpura.26 Eczema dermatitis due to TNF-α inhibitors in patients may 
occur soon after the start of treatment, or it may occur several months later. In our case, it happened immediately. It is 
usually not necessary to stop anti-TNF-α treatment, because local treatment is sufficient to control eczema. In this case, 
itching and eczema are difficult to control, and we stopped adalimumab and added baricitinib to treat the eczematous 
dermatitis. According to literatures, baricitinib could treat PsA and PG as well as.28–31 TNF-α is the key mediators in the 
T-helper (Th)1 pathway. By inhibiting TNF-α to block the Th1 pathway, there is an imbalance that is conducive to 
increasing the activity of the reverse Th2 pathway associated with inflammatory diseases such as eczema asthma.32

Conclusion
Biological agents used in the treatment of psoriasis target-specific molecules such as TNF-α and IL-17. In predisposed 
individuals, a cytokine imbalance can occur, leading to an inflammatory process, when part of these immune pathways 
are blocked. Paradoxical reactions are unexpected and unpredictable events that can occur at anytime when treated with 
biologics. The understanding of their clinical presentation will have a profound impact on the identification of biologics 
that are predictive of the occurrence of paradoxical reactions. In our case, adalimumab successfully treated PG and 
baricitinib was successfully in the treatment of eczema with PG and PsA, providing a new therapeutic approach.

Ethics and Consent
Written informed consent for the publication of this case was provided by the patient for the publication of photographs 
and all test results. Institutional approval was not required as this is a case report and the patient had already given 
written informed consent for the publication of photographs and all test results.
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The authors declare no conflict of interest.
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